. INTRODUCTION
Our purpose in this paper is the study of digital search trees, (binary) tries and Patricia tries ; a wealth of information about these .
important data structures can be found in Knuth's book (2] ; compare also Flajolet and Sedgewick (1] .
Considering digital search trees, we assume that each item has a key being an infinite sequence of 0 and 1, where 0 means "go left" and 1 means "go right", until an empty space is available for the insertion of the item :
A : 010 . .
• 110 . . C : 111 . .
• : 001 . .
• : 000 . . Note that the order in which the keys are inserted is relevant .
(Binary)tries follow the same idea, but the items are stored in leaves, which makes the relative order of insertion irrelevant :
Patricia tries are constructed from tries by collapsing one-way branches on internal nodes :
In all 3 cases our parameter of interest is the number of nodes examined during a successful search, which corresponds path length in the digital search tree-case, and to length in the two other cases .
The averages of these parameters were determined by Knuth [2] In Sections2 to 4 of this paper we deal with the variances in all 3 cases ; this quantity was never studied up to now . We use Rice's (or Flajolet's and Sedgewick's) method, since we feel that the original approach of Knuth might be to complicated and less transparent (even though we recently learned from W .Szpankowski that a Mellin transform approach might be feasible, compare [4] ,[5J) .
In Section 2 we give a relatively detailed derivation for the instance of tries, since this case is the easiest one ; in Sections 3 and 4 we continue with Patricia tries and digital search trees, respectively .
Since it is needed in the further considerations we cite the follo- So the averages are of order N .log N .
In sections 2 to 4 we will prove the following result on the variances which shows that they are of order N : and the periodic functions
with A>1
Ignoring the small fluctuations we have the following By S(z) = e z .W(z) we get
The asymptotic evaluation of this alternating sum is now attacked by "Rice's method" using a classical formula for finite differences [3) .
LEMMA 4 [Norlund] : Let C be a curve surrounding the points 2, . . .,N and f(z) be analytic within C . Then We may now use the local expansions from with (z-1) so that, after some easy manipulations, 
. DISTRIBUTION OF VARIOUS TYPES OF NODES
In solving an open problem due to Knuth, Flajolet and Sedgewick [1] have counted the average number AN D) of nodes with both sons external nodes from random bit streams : 
